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Assessment of Bacterial Contamination of Drinking Water Provided to Mice (pages 8-13)
On this study the authors tried to evaluate the duration of time that 240 ml water bottle remain potable in a two-week interval. This evaluation is based on the absence of coliform bacteria.


Mice used in the study are one of two strains. C57BL/6 or a four way cross hybrid strain. The study was conducted in accordance to the guide in an AAALAC accredited institute.  Pilot study was performed to compare bacterial growth in water bottles provided to singly housed mice with bottles from group housed (four or five per cage) mice consisting of four groups of three cages each.


Follow up study was done using individually housed mice either in static or ventilated micro isolation cages. Total of eight groups of three cages each.  Mice were provided filtered tap water.


Samples for the pilot study were collected immediately before placement in the mouse cage. For group-housed mice, samples were taken on day 3 and on the day the water bottle need to be changed. For individually housed mice, samples were taken on days 3, 7, 10 and 14.  Samples for the follow-up study were collected on day 0, 7, 10 and 14.  Additional samples were taken on day 3 for group A and B for both studies.. Samples were collected under HEPA filtered laminar flow hood. The membranes (0.45 um pore size filters) from each sampling were retrieved using sterile forceps and placed onto blood agar plate and incubated at 37oC for five days.

  Of the 148 samples taken from both studies, only 23 had any bacterial growth. Typical bacteria were unspeciated gram-positive bacilli and staphylococcus, Micrococcus, Streptococcus, and Pantoea species. The absence of coliforms and low percentage of bacterial contamination  suggest that drinking water will remain potable for two weeks when supplied to an individual mouse.

Questions

True/False

1. Escherichia coli is coliform bacteria.

2. The presence of coliform bacteria in drinking water is an indication of fecal contamination.

Answers

1.    True

2.    True

Haematoloechus sp. Infection in Wild-Caught Northern Leopard Frogs (Rana pipiens) (pages 14-16)
Summary:  Infection with Haematoloechus sp. flukes have not been reported.  This article discusses the life cycle and morphology of Haematoloechus.
Questions:
1. Haematoloechus sp. belongs to phylum _________, class__________ and order__________.
2. Tor F. Infection of Haematoloechus sp. is limited to genera Rana, Bufo, and Xenopus.
3. T or F. Heavy Haematoloechus infection induses minor pathologic changes.
4. Haematoloechus sp. requires _____ intermediate host.
5. Briefly outline life cycle of Haematoloechus sp.
Answers:
1. Platyhelminthes, Trematoda, Digenea
2. F
3. T
4. 2
5. Adult flukes in lungs (frog)>>>release eggs>>>to bronchioles, trachea and swallowed>>>eggs to feces>>>> ingested by snail>>>eggs hatch and become cercariae>>>Cercariae released in feces (snail)>>>become metacercariae in insect larvae>>>frog ingest infected insect>>>metacercariae released in stomach (frog)>>>migrate to esophagus>>>to lungs (adult flukes)
Magnetic Resonance Imaging and Surgical Repair of Cleft Palate in a Four-Week-Old Canine (Canis familiaris): An Animal Model for Cleft Palate Repair (pages 17-21)
BLUF: Case report of spontaneous cleft palate in dogs with autosomal recessive transmission being used as a model for surgical repair. 

· Cleft lip and palate are common in both human and animal populations 

· Due to developmental defect in failure of fusion of the palatine shelves arising from the maxillary processes 

· Primary etiology in animals is genetic although nutrition, chemicals, mechanical interferences and viral infections have all been implicated 

· Current animal models include mice, rats, rabbits, guinea pigs, swine, goats, sheep, primates, dogs and alligators 

· Rodent models offer much for the genetic and molecular factors but their small size limits their utility as a means of developing surgical interventions 

· Larger animal models for cleft palate have been developed using iatrogenic means 

· Need exists for a reliably reproducible, naturally occurring model that offers a more clinically relevant condition for the extrapolation of research data to the human syndrome 

· Cleft palate phenotype identified in a large kindred of Brittany Spaniel-Beagle crosses maintained as part of a Lou Gehrig disease colony. 26.9 % of the colony affected and the trait not linked to motor neuron disease. 

 
M&M: Defect documented by MRI prior to surgery at postnatal day 24. Serial images in a vertical transverse plane obtained in a 1.5T General Electric Signa magnet. T1 and T2 weighted 3 mm slices were acquired and evaluated. Surgical repair involved both the hard and soft palate using a von Langenbeck-type procedure (series of deep releasing incisions). The animal recovered uneventfully and had follow up radiographs and evaluation at four months of age and diagnostic perfusion and necropsy at 6 months of age.
 
Results: After surgery the animal was able to eat and drink without observable functional deficit. Radiographs of the skull revealed no noteworthy developmental distortion of the skull relative to the normal limits of non-pathologic canine skull anatomy. Histologic section of the repaired defect revealed a solid fibrous connective tissue bridge between the two sides of the palate with invagination and slight puckering of both the oral and nasopharyngeal mucosa. There was minimal bony remodeling consisting of periosteal spicules of woven bone, focal meduallary fibrosis and a rare remnant of refractile suture material.
 
Discussion: 

· Cleft palate research can take advantage of several aspects of this new model: heritability, reproducibility, clinical relevance as a naturally occurring defect, and size and ease of managment of the animal involved. 

· Heritability has been documented at approximately 26% suggesting that  a simple Mendelian mode of inheritance is most likely and would allow for affected animals to be produced in suitable numbers. 

· Reproducibility of the lesion was evident in that all affected dogs in the colony had clearly visible, severe defects. 

·  The most currently used model is “Weinzweig’s ovine model” that is induced by gavaging pregnant dams with Nicotiana glauca (piperadine alkaloid anabasine). This is a good model but lacks the spontaneous development the presented dog colony offers. 

Questions
1)       What is used to induce cleft palate in the Weinzweig’s ovine model?
a.       Radiation
b.       Surgical manipulation
c.       Nicotine fresca
d.       Nicotiana glauca
2)      What advantages does this canine model of cleft palate have over alternatives?
a.       Spontaneous
b.       Heriditary
c.       Large size
d.       All of the above
Answers
1)       d
2)      d
Optimal Timing of Research after Anterior Cruciate Ligament Resection in Rabbits (pages 22-27)
SUMMARY:  Experimental Methods: The purpose of this paper was to determine whether post-traumatic pathology induced by ACL transaction in the rabbit knee is a model of irreversible osteoarthritis, or if regeneration occurs.  The anterior cruciate ligament was transected using a routine median parapatellar incision in 15 rabbits, after which time the animals were allowed to recover for eight (n=9) or 16 (n=6) weeks.  At this time, the animals were euthanized, and the stifle joints collected for gross and histological examination.  Grossly, specimens were evaluated for location, type and extent of lesions (osteophytes, cartilage erosion, and loss of cartilage luster).  Microscopically, five parameters were analyzed: morphology of articular cartilage and subchondral bone, thickness of cartilage, arrangement of chondrocytes in hyaline cartilage, and metabolic activity of the chondrocytes.

Results: The size of osteophytes did not differ significantly between the two groups.  However, loss of cartilage luster was significantly greater in the femoral trochlear region of the long term group.  Microscopically, morphology of the articular cartilage and subchondral bone did not differ significantly between the two groups.  In the long term group, chondral thickness was significantly increased in regions of grossly normal or mildly osteoarthritic cartilage; however, no difference was noted in regions of severe osteoarthritic change.  Arrangement of chondrocytes in both groups indicated the articular cartilage was undergoing catabolism; a higher range of values was noted for the short-term group.  
Discussion:  The authors were not aware of any previous publications analyzing changes at time points longer than 6-8 weeks, which is the generally accepted time period for observation of osteoarthritic lesions.  Differences seen in this study between the short and long term groups may indicate a repairing or regenerative process of the chondrocytes.  The authors discuss the differences in the anatomy of the human vs rabbit knee, lending to the limitations of this model.  Overall, this model may offer investigators the opportunity to choose between early degenerative or late regenerative/repair stage most appropriate for their experimental purposes.
QUESTIONS
1.  What physical examination findings are indicative of ACL (or CCL) rupture in animals?
2.  What are the attachment sites of the ACL ligament?
3.  Which one of the following was not evaluated in this study?
 
a. articular cartilage thickness
 
b. osteophyte formation
 
c. chondrocytes arrangement in hyaline cartilage
 
d. patellar ligament calcification
ANSWERS
1. lameness of affected limb, medial buttress formation, joint effusion, positive cranial drawer movement, and/or 
positive tibial thrust test
2. caudomedial aspect of the lateral femoral condyle; cranial intercondyloid area of the tibia 
3. d
Duration of Daily Test Pup Exposure in Adult, Nulliparous Rats Alters Maternal Behavior Induction Rates: Implications for Animal Use Numbers (pages 28-31)
Brief: The major focus of the study was to ascertain if placing 3-9 day old pups with nulliparous rats (no parturition) for a daily 1 hour period to test if there would be a discernible difference in the onset of maternal behavior when compared to the standard of daily 23 hours of continuous exposure to the nulliparous rats to induce maternal behavior. 


The issue was that the 23 hour exposure of these very young animals to females that may not learn to nurture them (and cannot feed them) for long periods may lead to the pups becoming uncomfortable and stressed. 


It should be stressed that pups subjected to this sort of treatment seemed to be able to grow and mature in spite of being managed this way. 


To this end, exposure times of 1 and 23 hours were compared to see which would be the best way of studying the onset or induction of maternal behavior. It was determined that the the females which were exposed to pups for a 23 hour continuous period had shorter latency periods (app 5 days), versus the females that were exposed to pups for 1 hour periods (app 11 days). Those nulliparous females that were exposed to pups for 23 continuous hours also responded maternally  earlier (by day three), than those nulliparous females that received just 1 hour pup exposure times. Finally, a higher percentage of nulliparous females exposed to pups continually for 23 hours per day showed the onset of maternal behaviors in higher numbers (over 90 %) that those nulliparous females that were only exposed to pups for an hour a day (35 %).


A mathematical calculation using the data gathered from the two testing groups was used to determine how many total animals would be needed to produce 30 fully maternal animals in 15 days using the 1 hour method and the 23 hour method. It was determined that the testing period using the one hour scheme required 2.6 times more animals (in total from all areas including pups, donor females and test subjects). This indicates that the while the use of pups for shorter periods may have reduced the discomfort experienced by individual animals, using that scheme resulted in the use of over 2 times as many animals in order to achieve the same objective. So it appears that using the the pups over the 23 hour continuous period may be more in line with the 3 R's than would appear at first glance. So what was the big difference between females exposed to pups for an hour versus females exposed to pups for 23 continuous hours? Olfactory cues - It appears that the 23 hour continuous exposure allowed the females to overcome their aversion to the olfactory cues from the young pups much faster than the 1 hour exposure group thus enabling those females to start responding to the pups earlier.

Questions:

1. Nulliparous means

a. never given birth

b. given birth once

c. given birth several times

d. Never given birth to viable offspring

2. Animals exposed to pups for 23 hours....

a. Showed maternal behavior by around day 5

b. Reacted earlier to offspring faster than the other group once fully maternal

c. Developed maternal behaviors in higher numbers than the other group.

d. All of the above.

3. Olfactory cues played a

a. major role in the onset of maternal behavior

b. played a minor role in the onset of maternal behavior

c. had no effect

d. affected latency periods only

4. Mathematically, it was determined it would take twice as many animals to develop a group of 30 fully maternal females using

a. the 23 hour continuous exposure method.

b. the 1 hour exposure method.

c. either method.

d. None of the above.

Answers: 1. d, 2. d, 3. a, 4. b.
Fostering an Infant Rhesus Monkey on to a Non-Lactating Female in a Group-Housed Breeding Colony (pages 32-34)

This is a case report of an orphaned infant rhesus macaque being adopted by a non-lactating female from the same breeding group.  At authorsâ€™ facility, the practice of hand-rearing of infant macaques was discouraged as it renders the animals inappropriate subjects for behavior research, and that socially deprived non-human primates often become abusive/neglectful breeders.  Previous studies have also shown that infants that lacked adult contact and social interaction had lower dominance ranks later in life than did mother-reared infants.


In this case, fostering of the orphan rhesus onto a lactating female was unsuccessful after death of his birth mother, but adopted by a non-lactating female.  The infant was hand-fed by animal care staff while having access to a mother figure and peers.  The human contact did not appear to be detrimental to the mother-infant and peer-infant bond, and there was no increased agitation or fighting within the social group caused by regular removal and replacement of the infant.

Questions:  

1.  What are some problems associated with social isolation or rejection in non-human primates?

2.  What types of interaction (or bonds) are required for normal rhesus macaque behavior development?   

Answers:

1.  Psychological disturbance which include fear, aggression, and reduced sexual activity can occur in socially isolated or rejected non-human primates.  Those that then reproduce may be neglectful mothers.

2. Mother-infant and peer-infant bonds are required as sources of normal social behaviors.

Assessment of Multiple Cardiocentesis in Ball Pythons (Python regius) (pages 35-38)
     Accessible superficial blood vessels for phlebotomy in snakes are neither visibly apparent nor easily palpable. Seven of nine references cited described cardiocentesis as the method of choice for collecting multiple blood samples from snakes. This article presented the gross and microscopic effects of multiple cardiocentesis in ball pythons (Python regius).
     Over a 120 day period each of six ball pythons were manually restrained for obtaining 39 blood samples by cardiocentesis. The position of the heart was estimated by measuring 20-40% of the body length from the rostrum. The exact location was identified either by Doppler ultrasound, direct observation of beating through the ventral scutes, or palpation of the heart within the coelomic cavity. With the snake in dorsal recumbency, the phlebotomist placed a thumb caudal to the heart advanced it forward and placed the index finger of the same hand over the cranial aspect of the heart to immobilize it in a fixed position. Blood was withdrawn using a 22 or 25 gauge needle on a 3ml syringe. 
     During physical examination and behavioral observation of the snakes there appeared to be no clinical consequences of cardiocentesis. Gross necropsies were performed, on day 120, 73 days after the last cardiocentesis, on all 6 pythons but only 3 were available for histologic evaluations. Noteworthy findings were limited to mild chronic pericardial hemorrhage and moderate epicardial fibrosis
     In performing cardiocentesis it is useful to note the marked anatomical and physiological differences between snakes and mammalian species. Snake hearts are three chambered with 2 atria and 1 ventricle. The combination of relatively low arterial blood pressures and thick ventricular walls are postulated to help decrease the amount of blood leakage from the site of cardiocentesis. On the ventral midline snakes have a thin muscular wall lacking a sternum and ribs. Therefore percutaneous puncture of the heart in snakes is most analogous to venipuncture of a large vessel (e.g. jugular vein of the dog) in mammals.
Questions
1) Genus and species of the ball python is:
a)      Python python
b)      Python reticularis
c)      Eunectes notaeus
d)      Python regius
e)      Iglius squigglius
2) A scute is described as:
a)      the usually epithelium-lined space between the body wall and the digestive tract of metazoans
b)      an external bony or horny plate or large scale
c)      a chemosensory organ located in the nasal septum or roof of the mouth in vertebrates
d)      the cavity into which both the intestinal and genitourinary tracts empty in reptiles
3) T/F    Snakes are one of the few reptiles with a diaphragm and defined pleural cavity.
4) Snake hearts are characterized as having:
a)      4 chambers; 2 atria and 2 ventricles with thick ventricular walls
b)      3 chambers; 1 atrium and 2 ventricles with thin ventricular walls
c)      3 chambers; 1 atrium and 2 ventricles with thick ventricular walls
d)      3 chambers; 2 atria and 1 ventricle with thick ventricular walls
e)      2 chambers; 1 atrium and 1 ventricle with thick ventricular walls
Answers
1) d ; 2) b; 3) F; 4) d

Noninvasive Mechanical Ventilation of Mice by Using a Balloon-Tipped Cannula (pages 39-41)

A single lumen 3.0 mm balloon tip catheter was placed in the oropharynx of anesthetized (pentobarbital 80mg/kg IP) mice (n=5) and attached to a mechanical ventilator. After 1 hour of ventilation blood gases were analysed.  No significant difference in blood gas values were shown between 1.) anesthetized & spontaneous breathing (n=5) mice, 2.) anesthetized & tacheotomised & mechanically ventilated (n=5) mice and 3.) anesthetized, balloon oropharynx catheterized & mechanically ventilated (n=5) mice.  This method is good for short thoracic surgeries.


Three additional mice were anesthetized, balloon oropharynx catheterized & mechanically ventilated for a 4 hour period. One of these mice developed gastric inflation without aspiration.


There was no gross injury on any of these mice to the oral ororopharyngeal tissues.

Laboratory Routines Cause Animal Stress (pages 42-51)
Summary:
Eighty published studies were appraised to document the potential stress associated with three routine laboratory procedures: handling, blood collection, and orogastric gavage. Handling was defined as non-invasive manipulation occurring as part of routine husbandry.


The results demonstrated that animals responded with rapid, pronounced, and statistically significant elevations in stress-related responses for each of the procedures. Specifically, the data demonstrated that routine handling, venipuncture, and orogastric gavage lead to elevations of heart rate, blood pressure, and glucocorticoid concentrations that persist for 30 to 60 minutes or more following the event, suggesting that despite their routine use in laboratory studies, these procedures are acutely stressful for animals. Changes ranged from 20-100% or more baseline values. Further, being present when these procedures are being conducted on other animals also significantly elevates physiologic parameters indicative of stress, at least in rats, mice, and monkeys. Both rats and mice produce and respond to signals and odors associated with stressful laboratory procedures.


The authors conclude that laboratory routines are associated with stress in a quantifiable and substantial way, and that animals do not readily habituate to them. These phenomenon (fear, stress, and possibly distress) have substantial scientific and humane implications for the use of animals in laboratory research. The effect of non-invasive procedures on animal well-being may be considered to be inconsequential by many, but their effects on laboratory animal well-being may be overlooked. The authors conclude that this data presents both ethical and scientific problems for the traditional practice of laboratory research using animals, including the potential to complicate data interpretation.

Questions:

1.                   T/F Both rats and mice produce and respond to signals and odors associated with stressful laboratory procedures.

2.                   T/F In regards to rats, mice, and monkeys, being present when these procedures are being conducted on other animals also significantly elevates physiologic parameters indicative of stress in the animals observing the activity.

Answers:

1.                   T

2.                   T
Rodent Models of Depression (pages 52-54)

Summary:  Authors give a general overview of depression and describe common rodent models of depression.  Rodent models of depression are produced that meet specific criteria.  The behaviors manifested in these models are often responsive to antidepressive therapy; consequently these models can be used to discover new methods to treat depression in people.

Rodent models of depression can be based on these paradigms:  pharmacologic exposure, stress, learned helplessness, neurological lesion, or genetic manipulation.  Forced swim test, tail suspension test, olfactory bulbectomy, and learned helplessness are all common rodent models of depression.  Figures 1, 2 and 3 in the article are all good picture illustrations of the devices used to conduct some of these behavioral tests.  (Review for Boards)

The forced swim test (Fig 1) illustrates that mice and rats placed in a cylinder of water from which escape is impossible develop a characteristic immobile posture, described as behavior despair.  If antidepressant medication is give prior to this test, rats and mice show a decreased amount of time spent immobile and an increase in time spent swimming and climbing (to try to escape).

The tail suspension test is derived from the same type of concept (inability of animal to escape a distressing situation); however, it is less stressful and there is no risk of hypothermia or drowning.  In this test, an animal is supended by attaching tape on the tail to the suspension hook of the testing apparatus (Fig 2).  Giving antidepressant medication prior to this test also decreases the time the animal spends immobile and increases the time spent struggling.

The olfactory bulbectomy (rat) model is based on a neurodegenerative process.  Since the olfactory bulb is removed, a hyperactivity response (in a novel brightly lit open field apparatus) is observed.  This response can be reversed by chronic administration of antidepressant medication.

Learned helplessness model (Fig 3) illustrates that rats or mice that are exposed to repeated electrical shocks with no ability to control this situation, will show a deficit in escape behavior when presented with a situation in which they can escape these shocks.  Like the other models, one can reverse these escape deficits by treatment with various antidepressant medications.

Authors conclude this article by mentioning animal welfare considerations.  Animals used for the forced swim test must be warmed and dried well after the test to prevent hypothermia.  Also, animals should be monitored during this test to prevent drowning.  There are general survival surgery and post-operative care considerations with the olfactory bulbectomy model.  Electric shock used for the learned helplessness model must be precise and appropriate to not unduely injure the animals.  Finally, many of these tests require specific equipment, which is typically shared, so appropriate sanitation and maintenance is necessary.

Questions:

1.  Which is not a symptom of depression?

     a.  changes in sleep pattern

     b.  thoughts of suicide

     c.  changes in food intake

     d.  increased energy level

     e.  loss of pleasure or interest in activities

2.  Which are criteria for an animal model of depression?

     a.  behavioral changes in the animal could be objectively monitored

     b.  resultant behavioral changes could be reproduced by the therapies effective in humans

     c.  model is reproducible

     d.  model shows symptomology reasonably analogous to human condition

     e.  all of the above

3.  Which is not a paradigm that rodent depression models can be based on?

     a.  stress

     b.  activity

     c.  genetic manipulation

     d.  neurologic lesion

     e.  pharmacologic exposure

4.  List some common rodent models of depression.

Answers:

1.  d      2.  e      3.  b      4.  forced swim test; tail suspension test; olfactory bulbectomy; learned helplessness

